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Optimization methods' have been used t o  synthesize a reactor control  system which 

is  input adaptive2 . The f i n a l  optimized control  system has several  features which make 

it superior t o  conventional feedback systems. The optimization procedure defines i n  

precise  mathematical terms t h e  purpose of the control system. The usua l  power overshoot, 

as was inherent for example i n  Kagayama's system 3 , is eliminated. The optimum system re- 

quires amplifiers w i t h  t i m e  varying gains. 

The one delay group k ine t ics  equations4 may be wri t ten i n  the form, 

+ = m  

where by def ini t ion,  

such that 

respectively. 

depend e n t i r e l y  on the  rate of change of precursor concentration. 

and /no are reference values of the r eac t iv i ty  f and neutron power n 

I n  the derivation of Equation (1) it has been assumed that the dynamics 

The input adaptive control system i s  found by minimizing the e r ro r  c r i te r lon ,  

where Q and M are the desired values of q and m respectively, 

fac tors  and 6' 

which control  proceeds and T2 i s  the t i m e  t h a t  the control is  t o  terminate. 

%, and $e are weighting 

i s  f u t u r e  time such that t < 6  < T2, where t is  the present t i m e  from - - 

By application of e i the r  dynamic programming or calculus of variations', the  con- 

d i t i on  f o r  the vanishing of the variation Df Equation ( 3 )  i s  the Euler equation, 

where I denotes the integrand' of Equatlon (3)  and the asterisk denotes t h e  optimum controL 
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and f o r  T1 < t < T2 - -  

A desired program of constant periodfor T1 time uni t s  followed by constant power 

operation u n t i l  T2 is, 

M(6) = a 

For t < T1, Equation (4) has the solution 
0 

The complete diagram f o r  the optimum control  system, based on Equations (5) and (6),  

is shown on Figure 1. 

The control w i l l  be optimum i n  the  sense of minimizing the  e r r o r  c r i t e r ion  fo r  f u t u r e  t i m e  

independentlyof how much t h e  present output i s  affected by extraneous causes (noise, 

The corrective feedback occurs a t  every ins tan t  of present t i m e .  

change i n  reactor constants, e tc . ) .  The system shown on Figure 1 exhibits no power over- 

shoot # 
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